Section of Comparative Medicine 163 low-status surplus birds are very danger-prone. On average, only one in five of the established birds suffers a fatality between October and the following August, whereas only one in ten of the losers escapes it. Foxes and birds of prey kill about seven times as many surplus as established birds; and many surplus birds also die of starvation because they are repeatedly chased away from the heather by territory owners before they can fill their crops with food.
Wherever an established bird does get killed, however, its place is taken over by one of the outcasts, so long as any of these remain in sufficiently good condition. This accounts for the one-tenth of the surplus birds that win a reprieve and survive.
On average the annual mortality of adults equals the recruitment to their ranks, and is therefore also 63 %. Of all those that die, seveneighths are surplus birds, which perish because they have already been condemned by the social machine. 'Social selection' is thus by far the most powerful selective force to which adult grouse are subject; and the same is probably true of many other species of higher animals as well.
Social success depends on the ability of the individual to stand up for itself in conventional competition with its fellows, and in part this results from the possession of good genes. In social competition it is the individual as a whole that is on trial; and, just as with human beings, there are likely to be as many genetic recipes for social success as there are good gene combinations. Social competition results in selection, therefore, not so much for particular genes as for good all-round genotypes. Thus it has a strong tendency to preserve genetic variance in the population, and not to narrow down the genepool or 'fix' particular alleles, in the way that externally-imposed selection caused by environmental factors is liable to do.
Dr A E Mourant (St Bartholomew's Hospital, London)
Genetical Polymorphisms and the Incidence of Disease Inherited factors undoubtedly play an important part in determining liability or resistance to particular diseases, and the selection of genes conferring resistance has probably formed a large part of the process of human evolution. Many genes may affect susceptibility to a particular disease, but genetical investigation involves an assessment of the separate effects of single genes.
Only in relatively few cases has this so far been possible.
The relationship between genes and disease is particularly well illustrated by the case of the himoglobins and malaria in Africa and elsewhere. The two main hiemoglobin alleles are those giving rise to HbA (normal adult haemoglobin) and HbS (sickle-cell haemoglobin). Homozygotes for HbS nearly all die in infancy from sickle-cell aneemia; homozygotes for HbA have a high mortality in infancy from malignant tertian malaria (due to Plasmodium falciparum), but heterozygotes tend to escape both diseases, and so pass both genes on to the next generation. This situation is known as 'balanced polymorphism'. The sex-linked condition of deficiency of the enzyme glucose-6-phosphate dehydrogenase also probably protects from malaria.
The blood groups, especially the Rhesus groups, are closely involved in the incidence of heemolytic disease of the newborn. The immunological process is well understood but its ultimate effect, if uncompensated, should be to eliminate one gene (in the commonest type, the d or Rh-negative gene) entirely from the population. The mechanism by which the existing polymorphism is maintained is not understood.
In a number of other cases particular blood groups appear to influence susceptibility to disease. Thus persons of group A seem to be slightly more liable than others to acquire carcinoma of the stomach (as well, probably, as pernicious anamia and diabetes mellitus). On the other hand persons of group 0 are more liable than others to duodenal ulcer. These, however, are not diseases which cause many deaths before the end of the reproductive period, and so are of relatively slight evolutionary significance. If blood groups were to affect susceptibility to epidemic infections, this would tend to have a marked selective effect, and to alter the balance of the blood groups. The evidence on this is somewhat conflicting and it has been the subject of considerable controversy. The possibility is, however, an important one and much more work is needed in order to test it.
More work is also needed on the relationship of the genetically determined ability or inability to taste phenylthiocarbamide (an antithyroid substance) to the level of protein-bound iodine in the serum, and to different types of thyroid disease.
Though the blood group polymorphisms tend to be specific to man or to particular species of animals, inherited biochemical differences involving simpler chemical substances, such as phenylthiocarbamide, or involving enzymes for relatively simple reactions, are more likely to overrun the species boundary and so to open the way for comparative studies in animals.
